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Abstract
More than 3σ deviations from the standard model are observed in the angular observable P ′5
of B → K∗µ+µ− and muon g − 2. To resolve these anomalies, we extend the standard model
by adding two leptoquarks. It is found that the signal strength of the diphoton Higgs decay can
exhibit a significant deviation from unity and is within the data errors. Although ℓi → ℓjγ puts
severe bounds on some couplings, it is found that the excesses of P ′5 and muon g − 2 can still
be explained and can be accommodated to the measurement of Bs → µ+µ− in this model. In
addition, the leptoquark effects can also explain the LHCb measurement of RK = BR(B
+ →
K+µ+µ−)/BR(B+ → K+e+e−) = 0.745+0.090−0.074 ± 0.036, which shows a 2.6σ deviation from the
standard model prediction.
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I. INTRODUCTION
The standard model (SM) has been tested at an unprecedented level of precision through
various experiments. However, some excesses have not yet been completely resolved. The
first case is the muon anomalous magnetic moment (muon g − 2), where the discrep-
ancy between experimental data and the SM prediction is currently ∆aµ = a
exp
µ − aSMµ =
(28.8± 8.0)× 10−10 [1]. The second case is the angular observable P ′5 of B → K∗µ+µ− [2],
where a 3.4σ deviation, resulting from the integrated luminosity of 3.0 fb−1 at the LHCb [3],
recently confirmed an earlier result with 3.7σ deviations [4]. Moreover, the same measure-
ment with 2.1σ deviations was reported by Belle [5]. Also, the other relevant Pi observables
are defined in Ref. [6]. Various possible resolutions to this excess have been widely stud-
ied [7–27]. The third case is the ratio RK = BR(B
+ → K+µ+µ−)/BR(B+ → K+e+e−),
where BR(B+ → K+ℓ+ℓ−) is the branching ratio (BR) of the decay B+ → K+ℓ+ℓ−; and
the LHCb measurement shows a 2.6σ deviation from the SM result [28]. In order to explain
the deviation, various mechanisms have been proposed [14, 29–40].
In addition to the excesses mentioned above, the LHC with energetic pp collisions can
also be a good place to test the SM and provide possible excess signals. For instance, a
hint of resonance with a mass of around 750 GeV in the diphoton invariant mass spectrum
was indicated by the ATLAS [41] and CMS [42] experiments. Due to the results, various
proposals have been broadly proposed and studied [43–72]. Although it turns out that the
resonance has not been confirmed by the updating data of ATLAS [73] and CMS [74] and
has been shown to be more like a statistical fluctuation, the search for the new exotic events
in the LHC still continue and is an essential mission.
To resolve the excesses in a specific framework, we propose the extension of the SM by
including leptoquarks (LQs), where the LQs are colored scalars that simultaneously couple
to the leptons and quarks. Hence, the b → sℓ+ℓ− decays can arise from the tree-level
LQ-mediated Feynman diagrams when the muon g − 2 is induced from LQ loops.
In addition to the decays B → K(∗)ℓ+ℓ−, the effective interactions for b→ sℓ+ℓ− can also
contribute to Bs → µ+µ−, where the BR, measured by LHCb and CMS [75], is given as:
BR(Bs → µ+µ−)exp = (2.8+0.7−0.6)× 10−9 (LHCb-CMS) . (1)
We note that the dominant effective couplings for b → sℓ+ℓ− processes are denoted by
the Wilson coefficients C9,10. Usually, both C9 and C10 are strongly correlated. Since
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this experimental result is consistent with the SM prediction of BR(Bs → µ+µ−)SM ≈
3.65× 10−9 [76], in order to accommodate the anomalies of P ′5 and RK to the measurement
of Bs → µ+µ−, we introduce two LQs with different representations of SU(2)L into the
model. Thus, the correlation between C9 and C10 is diminished. It is found that when the
C10 is constrained by Bs → µ+µ−, the C9 then can satisfy the requirements from the global
analysis of B → K∗µ+µ−, and can also explain the anomaly of RK , and the muon g− 2 can
fit the current data.
The colored scalar LQs can couple to the SM Higgs in the scalar potential; thus, the LQ
effects can influence the SM Higgs production and decays. The Higgs measurements have
approached the precision level since the SM Higgs was discovered. Any sizable deviations
from the SM predictions will indicate new physics. In this study, we analyze the LQ-loop
contributions to the diphoton Higgs decay. It is worth mentioning that the introduced
LQs can significantly enhance the production cross section of a heavy scalar boson if such
heavy scalar is probed at the LHC in the future. The relevant studies on the heavy scalar
production via LQ couplings can be found in Refs. [77–83].
The paper is organized as follows. We introduce the model and discuss the relevant
couplings in Sec. II. In Sec. III, we study the phenomena: the SM Higgs diphoton decay,
LFV processes, Wilson coefficients of C9,10 from LQ contributions for b → sℓ+ℓ− decays,
and the implication of Bs → µ+µ−. The conclusion is given in Sec. IV.
II. COUPLINGS TO THE LEPTOQUARKS
In this section, we briefly introduce the model and relevant interactions with the LQs. To
reconcile the measurements of Bs → µ+µ− and B → K∗ℓ+ℓ−, we extend the SM by adding
two different representations of LQ, which are Φ7/6 = (3, 2)7/6 and ∆1/3 = (3¯, 3)1/3 under
(SU(3)C , SU(2)L)U(1)Y SM gauge symmetry. The gauge-invariant Yukawa interactions of
the SM fermions and LQs are written as:
LLQ = kijQ¯iΦ7/6ℓRj + k˜ijL¯iΦ˜7/6uRj + yijQ¯
c
i iσ2∆1/3Lj + h.c. , (2)
where the subscripts i , j are the flavor indices; LTi = (νi, ℓ
−
i ) and Q
T
i = (ui, di) are the
SU(2)L lepton and quark doublets, Φ˜7/6 = iσ2Φ
∗
7/6, and (kij, k˜ij, yij) are the Yukawa cou-
plings. Since we do not study the CP violating effects, hereafter, we take all new Yukawa
3
couplings as real numbers. We use the representations of the LQs as:
Φ7/6 =

φ5/3
φ2/3

 , ∆1/3 =

δ1/3/
√
2 δ4/3
δ−2/3 −δ1/3/√2

 , (3)
where the superscripts are the electric charges of the particles. The interactions in Eq. (2)
are then expressed as:
LLQ =kij
[
u¯Li ℓRjφ
5/3 + d¯Li ℓRjφ
2/3
]
+ k˜ij
[
ℓ¯Li uRjφ
−5/3 − ν¯Li uRjφ−2/3
]
+ yij
[
u¯cLi νLjδ
−2/3 − 1√
2
u¯cLi ℓLjδ
1/3 − 1√
2
d¯cLi νLjδ
1/3 − d¯cLi ℓLjδ4/3
]
+ h.c. (4)
Since the LQs are colored scalar bosons, they can couple to the SM Higgs H via the scalar
potential. In order to get the Higgs couplings to the LQs, we write the gauge-invariant scalar
potential as:
V = µ2H†H + λ(H†H)2 +M2Φ
(
Φ†7/6Φ7/6
)
+M2∆Tr
(
∆†1/3∆1/3
)
+ λΦ
(
Φ†7/6Φ7/6
)2
+ λ∆
[
Tr
(
∆†1/3∆1/3
)]2
+ λ′∆Tr
([
∆†1/3∆1/3
]2)
+ λHΦ(H
†H)
(
Φ†7/6Φ7/6
)
+ λH∆(H
†H)Tr
(
∆†1/3∆1/3
)
+ λΦ∆
(
Φ†7/6Φ7/6
)
Tr
(
∆†1/3∆1/3
)
. (5)
As usual, we adopt the representations of the Higgs doublet H as:
H =

 G+
1√
2
(v + φ+ iG0)

 , (6)
where G+ and G0 are the Goldstone bosons; φ is the SM Higgs field, and v is the vacuum
expectation value (VEV) of H . It is known that the VEV of scalar field is dictated by the
scalar potential.
III. PHENOMENOLOGICAL ANALYSIS
Based on the introduced new interactions, in this section, we study the implications of
the Higgs diphoton decay, ℓi → ℓjγ, the muon g − 2, h→ τµ, B → K∗ℓ+ℓ−, and RK . Since
each of these processes has its own unique characteristics, we discuss these phenomena one
by one below.
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A. Higgs diphoton decay
The Higgs measurement is usually described by the signal strength parameter, which is
defined as the ratio of observation to the SM prediction and expressed as:
µfi =
σ(pp→ h)
σ(pp→ h)SM ·
BR(h→ f)
BR(h→ f)SM ≡ µi · µf , (7)
where f stands for the possible channels, and µi(µf) denotes the signal strength of production
(decay). Although vector-boson fusion (VBF) can also produce the SM Higgs, we only
consider the gluon-gluon fusion (ggF) process because it is the most dominant. The diphoton
Higgs decay approached the precision measurement since the 125 GeV Higgs was observed.
Therefore, any significant deviation from the SM prediction (i.e., µfi 6= 1) can imply the new
physical effects.
As stated earlier, the SM Higgs can couple to the LQs via the scalar potential. From
Eq. (5), it can be seen that after spontaneous symmetry breaking (SSB), the quartic terms
H†HΦ†7/6Φ7/6 and H
†HTr(∆†1/3∆1/3) can lead to trilinear couplings of Higgs to LQs as:
L ⊃ µhΦh
(
φ−5/3φ5/3 + φ−2/3φ2/3
)
+ µh∆h
(
δ−1/3δ1/3 + δ−2/3δ2/3 + δ−4/3δ4/3
)
, (8)
where µhΦ = λHΦv and µh∆ = λH∆v. With the couplings in Eq. (8), the effective Lagrangian
for hgg by LQ-loop can be formulated as:
∆Lhgg = αs
8π
(
µhΦ
m2Φ
A0(ξΦ) +
3µh∆
2m2∆
A0(ξ∆)
)
hGaµνGaµν , (9)
where ξX = 4m
2
X/m
2
h and the loop function is given by:
A0(x) = x(1− xf(x)) (10)
with f(x) =
[
sin−1(1/
√
x)
]2
for x > 1. Accordingly, the signal strength of the Higgs
production and decay to diphoton can be respectively obtained as:
µi =
∣∣∣∣∣1 +
v
A1/2(ξt)
∑
X=Φ,∆
nXµhX
m2X
A0(ξX)
∣∣∣∣∣
2
,
µγγ =
∣∣∣∣∣1 +
vNc
2
∑
X=Φ,∆Q
2
XA0(ξX)µhX/m
2
X
A1(ξW ) +Q2tNcA1/2(ξt)
∣∣∣∣∣
2
, (11)
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where nΦ(∆) = 2(3), Nc = 3 is the number of colors; Q
2
Φ = 29/9 and Q
2
∆ = 21/9, and the
functions for vector-boson and fermion loops are given by
A1/2(x) = −2[x+ (1− x)f(x))] ,
A1(x) = 2 + 3x+ 3(2x− x2)f(x) . (12)
Since the effects of the doublet and triplet LQs are similar, for simplicity, we set µhΦ =
µh∆ = µLQ and mΦ = m∆ = mLQ. The µ
γγ
i as a function of mLQ is presented in Fig. 1(a),
and that of µLQ is shown in Fig. 1(b), where the curves in plot (a) are µLQ = 0.1, 0.5, 1
TeV, and those in plot (b) are mLQ = 0.8, 0.9, 1.0 TeV. For comparison, we also show the
results of ATLAS [84] and CMS [85] with 1σ errors in the plots. From the plots, it can be
clearly seen that with µLQ of O(100) GeV, the LQ contributions can significantly shift the
µγγi away from the SM prediction and that the results are consistent with the current data.
On the contrary, the µγγi approaches the SM result when µLQ is of the order of GeV.
FIG. 1: Diphoton signal strength parameter µγγi as a function of (a) mLQ and (b) µLQ, where
the curves in plots (a) and (b) denote µLQ = (0.1, 0.5, 1) TeV and mLQ = (0.8, 0.9, 1.0) TeV,
respectively.
B. Radiative and Higgs LFV processes, muon g − 2, and B → K(∗)ℓ+ℓ′− decays
In the following analysis, we study the rare lepton-flavor violating processes, e.g. ℓi → ℓjγ
and h→ τ¯µ+µ¯τ , muon g−2 ∆aµ, and the FCNC process B → K∗ℓ+ℓ−. We first discuss the
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radiative LFV processes for ℓi → ℓjγ. With the couplings in Eq. (4), the LQ-loop induced
decay amplitude for ℓi → ℓjγ can be written as:
Lℓi→ℓjγ =
e
2
ℓ¯jσµν [(cL)jiPL + (cR)jiPR] ℓiF
µν , (13)
where the coefficient (cR)ji is expressed as:
(cR)ji ≈ mt
(4π)2
(k†)i3k˜3j
∫
d[X ]
(
5
∆(mt, mΦ)
− 2(1− x)
∆(mΦ, mt)
)
,
∆(m1, m2) = xm
2
1 + (y + z)m
2
2 ,∫
[dX ] =
∫
dxdydzδ(1− x− y − z) , (14)
(cL)ji can be obtained from (cR)ji by exchanging kab and k˜ab. In order to balance the
chirality of the leptons, it is found that the contributions from k†iqkqj, k˜
†
iqk˜qj, y
†
iqkqj, and
y†iqyqj are suppressed by the lepton masses. Since the LQ φ
5/3 can couple to left-handed and
right-handed up-type quarks, the chirality flip by the mass insertion in the propagator of
the up-type quark can lead to freeing of the lepton masses in the Feynman diagrams, which
are associated with kqi and k˜qi. In addition, the top-quark is much heavier than the u- and
c-quarks; therefore, we only present the top-quark contribution in (cR)ji. Straightforwardly,
the BR for ℓi → ℓjγ can be expressed as:
BR(ℓi → ℓjγ) = 48π
3αηi
G2Fm
2
ℓi
(|(cR)ji|2 + |(cL)ji|2) , (15)
where ηi ≃ (1, 1/5) for i = (µ, τ) and the BRs for ℓi → ℓj ν¯jνi in the SM have been applied.
The current experimental upper limits are shown in Table I. According to Eq. (13), muon
g − 2 can be easily obtained by setting j = i = µ and found as:
∆aµ ≃ −mµ
2
(cL + cR)µµ. (16)
Process (i, j) Experimental bounds (90% CL)
µ− → e−γ (2, 1) BR(µ→ eγ) < 5.7× 10−13
τ− → e−γ (3, 1) BR(τ → eγ) < 3.3× 10−8
τ− → µ−γ (3, 2) BR(τ → µγ) < 4.4× 10−8
TABLE I: Current upper bounds on the BRs for the decays ℓi → ℓjγ [86].
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If the photon in ℓi → ℓjγ is replaced by the Higgs, similar Feynman diagrams can con-
tribute to h → ℓ¯jℓi + ℓ¯iℓj ≡ ℓjℓi. Since the upper limit of BR(µ → eγ) is of O(10−13) and
can give strong constraints on the parameters k†23k˜31 and k˜
†
23k31, if we set k31 and k˜31 to be
small, then it is apparent that h → eµ and h → eτ are much smaller than current upper
limits. Hence, we just study the decay h → µτ . The one-loop induced effective couplings
for hµτ are written as:
L = hµ¯(CRPR + CLPL)τ + h.c. , (17)
where CL is expressed as [87, 88]:
CL =
(k†)23k˜33Ncmt
(4π)2v
[
A
(
m2t
m2Φ
,
m2h
m2Φ
)
+B
(
m2t
m2Φ
,
m2h
m2Φ
)]
+
NcµhΦ
(4π)2
∑
i=1-3,q=u,d
[
mµ(k
†)2iki3G(mqi, mΦ) +mτ k˜
†
2ik˜i3G˜(mqi, mΦ)
]
+
Ncmτµh∆
(4π)2
∑
i=1-3,q=u,d
(y†)2iyi3G˜(mqi, m∆) , (18)
CR can be obtained from CL by exchanging kab and k˜ab, and the loop functions are given
by:
A(rt, rh) =− 1
2
− 2
∫
[dX ] log [z + (1− z)rt − xyrh − iǫ]
+
∫ 1
0
dx log [x+ (1− x)rt − iǫ] ,
B(rt, rh) =
∫
[dX ]
xyrh − rt
z + (1− z)rt − xyrh ,
G(m1, m2) ≈
∫
[dX ]
z
−xzm2h + xm21 + (y + z)m22
,
G˜(m1, m2) ≈
∫
[dX ]
y
−xzm2h + xm21 + (y + z)m22
. (19)
The ǫ in A(rt, rh) denotes an infinitesimal positive value. It can be seen that the terms
associated with k†2iki3, k˜
†
2iki3, and y
†
2iyi3 in Eq. (18) are proportional to the lepton masses.
The situation is similar to the (cR)ji in the decays ℓi → ℓjγ. Although µhX of TeV (X =
Φ,∆) can enhance these effects, due to the effects of being related to µhXmℓ/m
2
X , their
contributions are at least 10−2 smaller than those from k†2ik˜i3. Accordingly, the BR for
h→ µτ is formulated as:
BR(h→ µτ) ≈ mh
16πΓh
(|CL|2 + |CR|2) , (20)
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where Γh is the width of the Higgs. Due to BR(h → µτ) being less than 1%, we use
Γh ≈ ΓSMh ≈ 4.2 MeV in our numerical estimations.
Next, we discuss the decays for b → sℓ+ℓ−. In order to include the effects of lepton
non-unversality, we write the effective Hamiltonian as:
H = GFαVtbV
∗
ts√
2π
[
H1µL
µ +H2µL
5µ
]
, (21)
where the leptonic currents are denoted by L
(5)
µ = ℓγµ(γ5)ℓ; and the related hadronic currents
are defined as:
H1µ = C
ℓ
9s¯γµPL −
2mb
q2
C7s¯iσµνq
νPRb ,
H2µ = C
ℓ
10s¯γµPLb . (22)
Here, the Wilson coefficients are read as: Cℓ9(10) = C
SM
9(10)+C
NP,ℓ
9(10) and C7 = C
SM
7 . The detailed
angular distribution for B → (Kπ)K∗ℓ+ℓ− can be found in Refs. [2, 89–92]. Following the
notations in Ref. [2], the angular observable P ′5 is defined by:
P ′5 =
J5√−J2cJ2s
, J5 =
√
2Re(AL0A
L∗
⊥ ) ,
J2c = −|AL0 |2 , J2s =
1
4
(|AL‖ |2 + |AL⊥|2) , (23)
where AL0,‖,⊥ are related to the B → K∗ transition form factors and the Wilson coefficients
of Cℓ9,10 and C7. Their explicit expressions can be found in Ref. [2]. In this study, we do not
directly investigate the angular analysis of B → K∗ℓ+ℓ−; instead, we refer to the results,
which were done by using the global analysis to get the best-fit value of CNP9 ≈ −1.09 for
the new physics contributions [13]. Thus, we just derive the Wilson coefficients of Cℓ9 and
Cℓ10 from the LQ contributions.
With the Yukawa couplings in Eq. (4), the effective Hamiltonian for b→ sℓ+ℓ− mediated
by φ2/3 and δ4/3 can be respectively found as:
H1eff =
kbℓksℓ
2m2Φ
(s¯γµPLb)(ℓ¯γµPRℓ) ,
H2eff = −
ybℓysℓ
2m2∆
(s¯γµPLb)(ℓ¯γµPLℓ) . (24)
We can decompose the Eq. (24) in terms of the effective operators O9 and O10, defined as
O9(10) = s¯γµPLb ℓ¯γ
µ(γ5)ℓ. The associated Wilson coefficients of O9,10 from the LQs then are
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found as:
CLQ,ℓ9 = −
1
cSM
(
kbℓksℓ
4m2Φ
− ybℓysℓ
4m2∆
)
,
CLQ,ℓ10 =
1
cSM
(
kbℓksℓ
4m2Φ
+
ybℓysℓ
4m2∆
)
, (25)
where cSM = VtbV
∗
tsαGF/(
√
2π) is a scale factor from the SM effective Hamiltonian. It is
worth mentioning that the interaction CLQ,µ10 O10 can contribute to Bs → µ+µ−. Since the
experimental data are consistent with the SM prediction, to consider the constraint from
Bs → µ+µ−, we adopt the expression for the BR as [29]:
BR(Bs → µ+µ−)
BR(Bs → µ+µ−)SM =
∣∣∣1− 0.24CLQ,µ10
∣∣∣2 . (26)
With 1σ errors, the allowed range for CLQ,µ10 is obtained as C
LQ,µ
10 = (0.21, 0.79). We use this
result to constrain the free parameters. Since the RK is insensitive to the B → K transition
form factors [93], in order to study the anomaly of RK , we require that the allowed range
of parameters has to satisfy [29]:
0.7 ≤ Re[Xe −Xµ] ≤ 1.5 , (27)
where Xℓ = CLQ,ℓ9 − CLQ,ℓ10 , and the RK data with 1σ errors are used.
Since the parameters in the decays ℓi → ℓjγ, h → µτ , ∆aµ, and B → K(∗)ℓ+ℓ− are
strongly correlated, in the following analysis, we take the current upper limits of BR(ℓi →
ℓjγ) shown in Table I as the inputs and attempt to find the allowed parameter space, such
that the excesses in ∆aµ and B → K(∗)ℓ+ℓ− can be satisfied, and the BR(h → µτ) can be
as large as possible.
From (cR)ji in Eq. (14), the dominant effects on the radiative LFV processes are from
the φ5/3 and the top-quark loop; thus, there is no possible cancellation in any of the decay
amplitudes. With the upper bound of BR(µ → eγ), we see that k†13k˜32 and k˜†13k32 have
to be very small. In order to explain the excesses of muon g − 2 and B → K∗µ+µ−, we
set k31 = k˜31 ≈ 0. As a result, BR(h → eµ) is negligible in this model. The related
parameters for τ → (µ, e)γ decays are k31,32k˜33 and k˜31,32k33, respectively. These parameters
simultaneously influence h → (µ, e)τ , muon g − 2, and b → sµ+µ−; therefore we have to
analyze these processes together to get the allowed parameter space.
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Since Eqs. (14), (18), and (25) involve many free parameters, in order to efficiently
perform a numerical analysis, we set the ranges of relevant parameters as:
mLQ ∈ [700 , 1500 ] GeV, µLQ ∈ [1 , 100] GeV , {k22, k˜22, y22} ∈ [−0.1 , 0.1] ,
{k33, k˜33, y33} ∈ [−0.01, 0.01] , {k23, k˜23, y23} ∈ [−0.1 , 0.1] ,
k32 ∈ sign(k22)[0, 0.5] , k˜32 ∈ [−0.5 , 0.5] , y32 ∈ −sign(y22)[0 , 0.5] . (28)
In order to avoid the constraints from τ → ℓγ (ℓ = e, µ) and get |CLQ,µ9 | ∼ 1, we set
(k33/k32, k˜33/k˜32) ∼ 0.1 in Eq. (28). Additionally, the negative value of CLQ,µ9 can be achieved
when k32(y32) and k22(y22) are opposite in sign. As mentioned earlier, the Yukawa couplings
in both decays τ → ℓγ and h→ ℓτ are the same, we cannot remove the constraints from the
radiative LFV processes in this model. The BRs for h→ ℓτ thus are of O(10−9) and much
smaller than the current upper limits of O(10−4) [94, 95]. One way to escape the constraint
from τ → ℓγ is to add a new LQ [87]. Since we focus on the excesses of muon g − 2 and
B → K∗µ+µ−, we leave the more complicated model for further study.
With the chosen ranges of parameters in Eq. (28), we first show the values for CLQ,µ9 and
CLQ,µ10 in Fig. 2(a), where the bounds from τ → ℓγ have been considered; the horizontal band
is from the measurement of Bs → µ+µ−; the vertical band is the range that can explain the
excess of B → K∗µ+µ−, and we used 105 parameter sets and obtained 824 allowed points
that satisfy the constraints. It can be seen that the CLQ,µ9 and C
LQ,µ
10 from the contributions
of doublet Φ7/6 and triplet ∆1/3 LQs can simultaneously satisfy the constraint of Bs → µ+µ−
and explain the excess in B → K∗µ+µ−.
From Eq. (16), it is known that muon g − 2 is associated with the Yukawa couplings
k32k˜32. Although only k32 is related to C
LQ,µ
9 and C
LQ,µ
10 , since the Yukawa couplings kqℓ, k˜qℓ,
and yqℓ are taken to be the same order of magnitude, we present the correlations of ∆aµ and
CLQ,µ9 in Fig. 2(b), where only the allowed range of C
LQ,µ
9 is shown, and the region between
two dashed lines denotes the ∆aµ data with 1σ errors. By plot (b), it can be seen clearly
that the excesses in ∆aµ and B → K∗µ+µ− can be simultaneously fitted in the model.
As discussed before, in order to avoid the constraint from µ → eγ, we set k31 = k˜31 = 0
in our analysis; therefore, CLQ,e9(10) for B → Ke+e− decay is only related to y31y21. Since
y31,21 are free parameters, for simplicity, we then take |y31| ∼ |k31| ∼ 0. As a result,
Xe = CLQ,e9 − CLQ,e10 ≈ 0. In order to see whether the obtained CLQ,µ9 and CLQ,µ10 can fit the
RK data, we show the correlation between X
µ and CLQ,µ9 in Fig. 3, where the band denotes
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FIG. 2: (a) The values of CLQ,µ9 and C
LQ,µ
10 using the ranges of parameters in Eq. (28), where
the bound from the BR(Bs → µ+µ−) and the allowed range of CLQ,µ9 from global analysis for
B → K∗µ+µ− are shown. (b) Correlation of ∆aµ and CLQ,µ9 , where we only show the values of
CLQ,µ9 that can fit the excess in B → K∗µ+µ−, and the band bounded by two dashed lines denotes
the ∆aµ data with 1σ errors [1].
the allowed range shown in Eq. (27). It can be seen that the excesses of RK and P
′
5 can be
simultaneously explained when the measurement of Bs → µ+µ− is satisfied.
IV. CONCLUSION
In order to resolve the excesses of muon g − 2 and B → K(∗)ℓ+ℓ− decays, we investigate
the extension of the SM by including leptoquarks, in which the particles are colored scalar
bosons and can couple to quarks and leptons. In order to accommodate the measurement
of Bs → µ+µ− and the excesses of B → K(∗)µ+µ−, we study a model with one doublet and
one triplet leptoquarks.
After SSB, the couplings of the SM Higgs the LQs are described by µhX = λHXv. If µhX
is of O(100) GeV, the signal strength parameter µγγi can significantly deviate from the SM
prediction and is still consistent with the current Higgs measurements.
In this study, lepton-flavor violating processes ℓi → ℓjγ give strict constraints on the
Yukawa couplings k31,33 and k˜31,33. As a result, the branching ratios for the lepton-flavor
violating Higgs decays h → ℓiℓj are less than O(10−8). Nevertheless, the sizable couplings
12
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FIG. 3: Correlation between Xµ = CLQ,µ9 − CLQ,µ10 and CLQ,µ9 , where the allowed range of Xµ is
from the RK data with 1σ errors.
k32,22, k˜32,22, and y32,22 can still explain the excess of muon g − 2 and provide the necessary
values for the Wilson coefficient Cℓ9, such that the excesses in B → K∗µ+µ− and RK can be
resolved.
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